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FIELD OP THE INVENTION 

The present invention relates to plotting directly 
onto press plates generally and to doing so on an in- 
ternal drum type plotter in particular. 

BACKGROUND OP THE INVENTION 

In the printing world, artwork is typically first plot- 
ted onto a film in an imagesetter or plotter. There are 
many types of imagesetters, three of the common 
ones are flat bed, external drum and internal drum Inrv 
agesetters. A flat bed imagesetter scans film which 
has been placed onto a flat surface. External and in- 
ternal drum imagesettere scan film which has been 
placed on the external and internal surface, respec- 
tively, of a cytindrical drum. 

After plotting in an imagesetter, the artwork is 
transferred to a printing plate typically via a contact 
process. The printing plate is later to be placed on a 
printing press which prints the artwork onto pieces of 
paper or other permanent medium. 

The contact process typically involves illuminat- 
ing the printing plate, on which is placed the film, with 
a tight bulb. New types (rf printing plates, such as the 
N90 manufactured by Hoechst AG of Germany, have 
recently been developed. These printing plates are 
typically formed of a metal or polyester sheet onto 
which is placed a light sensitive emulsion which is 
sensith^e to scanned laser light The artwork can be 
directly scanned onto these new printing plates, 
thereby potentially eliminating the need for the step 
of plotting on film. 

However, the plottere which plot the artwork onto 
films cannot directly be utilized for plotting on the new 
printing plates for two main reasons: 1) the printing 
plates are less sensitive to laser light than film is and 
2) the metal printing plates are not as flexible as the 
film. 

The issue of sensitivity to laser light Is typically 
solved by utilizing a stronger laser source. This en- 
tails also changing the associated optics to those 
which perform the same f unctk>n but on the stronger 
laser beam. 

The issue of rigidity Is more difficult to solve. For 
a fiat bed plotter, such as the Raystar OTP manufac- 
tured by Scitex Corporatton Ltd. the assignees of the 
present invention, there is no problem since the print- 
ing plate is laid flat However, flat bed plottere, for 
both films and printing plates, utilize a tremendous 
anrHHjnt of floor space. External and internal drum 
plottere utilize less floor space and internal drum 
plottere provide the fastest scanning speed. Thus, an 
internal drum printing plate plotter has many advan- 
tages. 

Reference is now made to Fig. 1 which illustretes 
a cross-section of a typical internal drum plotter for 
film. The unexposed film 10 ie stored In an input cas- 



sette 12 and the exposed film 10* is stored in an out- 
put or tekeup cassette 14. Between the two Is the 
drum 16 against whose inner surface the film 10" to 
be exposed is laid, sometimes with the help of a va- 

5 cuum system (not shown). 

As shown, the film 10 follows a very curved path 
which is convex when entering and exiting the drum 
16 (see reference numerals 18) and concave within 
the drum 1 6. Such a path is not possible for a printing 

10 plate: due to the rigidity of the plate, it cannot make 
such tight turns without becoming creased. 

SUMMARY OP THE PRESENT INVENTION 

15 It is therefore an object of the present invention 
to provide an internal drum plotter or imagesetter for 
printing plates. 

There Is therefore provided, In accordance with a 
preferred embodiment of the present invention, the 

20 internal drum plotter includes a partially cylindrical 
drum, having at least 180 degrees of curvature and 
having an Internal surface and a loading tray assoch 
ated with the drum at one end thereof. The loading 
tray and the internal surface define a smooth path at 

25 least for loading the printing plate Into the drum. 

Addittonaily. in accordance with the present in- 
ventk)n. the loading trey can be either curved or par- 
tially flat The tray typically has plate guides along the 
edges of the drum and the loading tray which guide 

30 the printing plate along the smooth path. 

Moreover, in accordance with a preferred env 
bodlment of the present Inventton. the plotter includes 
a loading and unloading system. In one embodiment 
the system preferably includes rotlere for moving the 

35 printing plate along the smooth path. 

In another embodiment the system preferably in- 
cludes a pivot and an actuator for rotating the loading 
tray from a k)ading posltton abutting the drum to an 
unloading posltkm away from the drum. The unload- 

40 ing positton defines a gap between the loading tray 
and the drum through which the printing plate can 
move, 

AddltkMialiy, in accordance with a preferred env 
bodlment of the preeent Invention, the present inven- 
ts tion Indudee a system, operative at least during plot- 
ting, for securing the printing plate against an inner 
surface of the drum. The system for securing can be 
a vacuum system. Alternatively, it can utilize the roll- 
ere for beding the printing plate such that it is secured 
50 against the inner surface of the drum. 

Furthenmore, in accordance with a prefen^d em- 
bodiment of the preeent Inventfon, the present inven- 
tk>n includes a registretkm system. 

In one embodiment the registratfon system pre- 
ss forably Indudee a reglstretkm stop which defines a 
plotting posltfon of a forward edge of the printing plate 
and edge detectore for defining a pfotting position of 
a sMe edge of the printing plate. When the printing 
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Plata is in the plotting position, it completes an elec* 
trical circuit connphsing the registFation stop and the 
edge detectors. 

In a second embodiment, the registration system 
preferably includes at least one punch. 

There Is also provided, in accordance with a pre- 
ferred embodiment of the present invention, an inter- 
nal drum printing plate plotter having a smooth path 
for a printing plate from an input location to a plotting 
location to an output location. 

Additionally, the Input location and the output lo- 
cation can be equivalent or different 

Finally, there is provided, in accordance with a 
preferred embodiment of the present Invention, a 
method for entering a printing plate Into an internal 
drum printing plate plotter, the method Including the 
step of sliding a printing plate along a smooth path 
from an input location to a plotting location to an out- 
put location. 

BRIEF DESCRJPTtON OF THE DRAWINGS 

The present invention will be understood and ap- 
preciated more fully from the following detailed de- 
scription taken in conjunction with the drawinga in 

which: 

Fig. 1 is a schematic illustration of a prior art In- 
ternal drum plotter 

Fig. 2 is a schematic side view Illustration of an 
internal drum printing plate plotter constructed 
and operative in accordance with a first embodi- 
ment of the present invention; 
Fig. 3A is a schematic isometric illustration of a 
drum and loading tray portion of the plotter of Fig. 
2; 

Fig. 3B is a cross-sectionai view along llnea B-B 
of Fig. 3A illuatrating the ahape of a printing plate 
guide; 

Fig. 4A is a simplified schematic cross-sectional 
view of the drum and loading tray portion of the 
plotter iliuetrating a first registration system; 
Fig. 4B is a croee-sectional view along lines B-B 
of Fig. 4A illustrating an edge detector forming 
part of the registration system of Fig. 4A; 
Fig. 5 Is a circuit diagram illustration of a detec- 
tion system forming part of the regiatration sys- 
tem of Fig. 4A; 

Fig. 6 is a schematic illustration of a portion of a 
drum having a second registration system; 
Fig. 7A is an isometric illustration of groovee on 
a drum forming part of a vacuum system; 
Fig. 7B is a cross-sectional view along linee B-B 
of Fig. 7A Illustrating elements of the vacuum 
system of Fig. 7A; 

Fig. 8 is a schenwtic illustration of a second em- 
bodiment of the present invention having a differ- 
ent unloading method; and 
Figs. 9 and 10 are schematic illuatrationa of third 



and fourth embodiments of the present Invention 
providing an automatic loading and unloading ca- 
pability. 

5 DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Reference is now made to Figs. 2, 3A and 3B 
which Illustrate a first embodiment of s plotter 20, 

10 constructed and operative in accordance with the 
principles of the preeent invention. The plotter 20 pro- 
vides a smooth loading and unloading path for the 
printing plate and thereby avoids permanently creas- 
ing the plate. In the present application, the tenm 

IS "smooth* indicates that changes In the direction of 
movement are gradual. 

Fig. 2 la a side view illustrstion of the present in- 
vention, Fig. 3A is an ieometric view of a drum portion 
of the plotter 20 and Fig. 3B la a crose-sectlonal view 

20 of the drum along line B-B of Fig. 3A. 

The plotter 20 typically comprises a partially cyl- 
indrical drum 21, a translating optical system 22 and 
a loading tray 24 all located within a houaing 25. The 
optical system 22 can be any type of internal drum op- 

29 tics nxxJified to operate with the stronger laeer 
source required to plot on a printing plate 26. For ex- 
ample, it typically conrtpriaee a eet of optica 23, e car- 
riage 27 on which the set of optics 23 are mounted 
and which translates, and a carriage guide 29 which 

30 guidee the motion of the carriage 27. 

As illustrated by arrowe 33, the loading tray 24 
snrmthly guidee the printing plate 26 towards an in- 
ner surface 28 of drum 21 . When the plate 26 is in a 
plotting poaition, the optical system 22 plots the de- 

35 sired artwork onto the plats 26 In a standard, Internal 
drum manner. 

The loading tray 24 la typically attached to an en- 
trance end 30 of drum 21 such that an Inner surface 
32 of tray 24 and the Inner surface 28 of drum 21 pro- 

40 vide a snrmth path for the printing plate 26. in the env 
bodiment of Fig. 2, the loading tray 24 is curved, with 
a radlue Rj greater than a radiue Rq of drum 21. Fur- 
thermore, the tray 24 typically extende outaide of the 
drum 21, thereby to provide a comfortable loading 

45 poaition fbr a uaer. 

The drum 21 epana an arc of at least 1 80 degreee 
and more typically of 250 - 300 degrees, between en- 
trance end 30 and a second end 34. The optical sys- 
tem 22 muet be smaH enough to fit moetly within the 

50 drum 21 wherein the ioadlng tray 24 typically extende 
under the carriage guide 29. 

Fig. 3AiUuetratee the printing plate 26 sliding into 
the drum 21. Both the loading tray 24 and the drum 
21 have side guidee 40. shown In detail In Fig. 3B, for 

55 guiding the printing plate 26 along their respecth/e in- 
ner surfacee 32 and 28. The guidee 40 are located 
along side edgee 41 of drum 21 and tray 24. 

In order to enable the printing plate 26 to slide Into 
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a plotting position wherein a forward edge 42 of plate 
26 approaches end 34. the guides 40 jut at)ove the 
surfaces 32 and 28 enough to ensure a) that the print- 
ing plate 26 can slide siDoothly and b) that when a va- 
cuum is provided. de8crjt)ed in more detail hereinbe- 5 
low. the printing plate 26 can be sucked towards the 
inner surface 28. 

It is noted that, in this embodiment, the printing 
plate 26 is typically slid into the drum 21 via a user. 

Reference Is now made to Figs. 4A, 4B. 5 and 6 10 
which illustrate two alternative systems, forming part 
of the plotter 20. for registering that the printing plate 
26 has achieved a plotting position within the drum 
21. This is particularly useful when plotting printing 
plates 26 for four color separations. A first embodi- 1$ 
ment of the system for registering is shown in Figs. 
4A. 48 and 5 and operates in conjunction with at least 
one registration hole 44 (two are shown in Fig. 5) such 
as are found at the side of all pr».punched printing 
plates. A second system is illustrated In Fig. 6 and 20 
comprises two punches 50 for punching registration 
holes before or after plotting of the artwork. 

The first system comprises at least one stopper, 
such as a registration pin 46. operative to extend 
through hole 44 and two edge detectors 48. The reg- 25 
istration pin 46 defines the ptotting positton of for- 
ward edge 42. The edge detectors 48 are located on 
one side of drum 21 and define the plotting posltkMi 
of one side edge 41 by detecting when edge 41 Is 
against them. ^ 

As shown in Fig. 4B. each edge detector 48 tyf>. 
ically comprises a conductive pin 43, typically of stain- 
less steel, surrounded by an isolating material 45. typ- 
ically of delarin or some other appropriate Isolating 
plastic at a pre-determined location within guides 40. 35 

The edge detectors 48 electrically detect when 
the printing plata 26. which is typically metailfo, Is 
pressed against them. If both detectors 48 detect the 
printing plate 26. then the plata ia properly aligned 
along a straight line. ^ 

Fig. 5 illustrates an exampla circull diagram for 
the registratton system, in conjunctkMi with the plate 
26. The registratkMi pin 46 is fbrmed of metal and is 
connected to ground. When it is within hole 44. it elec- 
trically connects the printing plata 26 to ground. 45 

A battery 47 provMes powar to two light bulba 49 
each also connected to the detectors 48. When the 
printing plate 26 is not against the detectors 48. the 
circuit is in an open state and the light bulbs 49 are not 
lit When the printing plate 26 is against one or both so 
of the detectors 48 and the pin 46 in place, the cir- 
cuit is closed and one or both, respectively, of light 
bulbs 49 will be lit The printing plate 26 is in poeitfon 
when both light bulbs 49 are lit 

It will be appreciated that any other detecting cir- 55 
cuit can be utilized, including one which lights a single 
bulb when the printing plate 26 ia in the proper posi- 
tion. 



The second system for registering is illustrated in 
Fig. 6. It comprises tv/o punches 50 located near ends 
30 and 34 of drum 21. Each punch 50 comprises a 
punching piston 52 and a die 54, where the die 54 is 
located within drum 21. below its Inner surface 28, 
and the punching piston 52 is located in the cavity of 
the drum 21. Each punching piston 52 is actuated by 
a motor 55. There is a space 56 between the piston 
52 and the die 54 within which an un-punched printing 
plate, labeled 58, lies when it Is in a plotting positton. 

When a suitable signal is received, the motors 55 
move the punching pistons 52 toward the die 54. each 
punching a registratfon hole in the printing plate 58. 
The artwork is then plotted at known distances from 
the iocatton of the registratfon holes. 

Reference is now made to Fig, 2 and to Figs. 7A 
and 7B whfoh illustrate a system for securing the 
printing plate 26 or 58 (Fig. 6) (the reforence numeral 
26 will be used herein for the printing plate) to the in- 
ner surface 28 of drum 21, at least during plotting. In 
the embodiment of Figs. 2. 7Aand 7B. the system for 
securing comprises a vacuum system. 

The vacuum system typfoaUy comprises a plural- 
ity of vacuum connectors 62 located on an outside 
surface 64 of drum 21 , a vacuum pump 68 for produc- 
ing the vacuum and a vacuum pipe 70 connecting the 
pump 68 to the vacuum connectors 62. As shown in 
Fig. 7A, on the inner surface 28 of the drum 21 are a 
plurality of circumferential grooves 72 each connect- 
ed, as shown in Fig. 7B, via an axial hole 75 to a larger 
axlaJ hole 74. Hole 74 in turn, is connected to a plur- 
ality of radial borsholee 76. 

The vacuum connectors 62 are typically located 
over boreholes 76 which provfoe the vacuum from the 
vacuum connectors 62 to the grooves 72 on the inner 
surface 28 of drum 21. 

After the vacuum is released, the printing plate 26 
is typically unloaded. There are many nnethods of un- 
loading, two of which are detailed herelnbelow with 
respect to Figs. 2 and 8. 

In the first embodiment (Fig. 2), the printing plate 
26 is pulled in the oppoelte directfon of arrows 33, typ- 
ically via the user. 

In the second embodiment (Fig. 8). the loading 
tray 24 is selectably abutted with the drum 21 and ro- 
tatable around a ph/ot 84. For this purpose, the plotter 
of the present inventton additfonaily comprises an ac- 
tuator 88. an unloading plate 90, and a gukie exten- 
efon 92 located below carriage guide 29. 

During loading of a printing plate 26, the loading 
tray 24 abuts drum 21 in a first positfon 86. indicated 
by dotted llnee. Loading tray 24 is hekJ In first position 
86 by actuator 88. During unfoading of printing plate 
26. actuator 88 rotates loading tray 24 away from 
drum 21 to a second poeitfon. lndk:ated by sdkJ lines. 
This cauaea a gap through which the printing plate 26 
can be moved. 

The user then pulla or pushea the printing ptate 
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26 forward, in the direction of arrows 33, along guide 
extension 92 and through the now present gap to- 
wards unloading plate 90. Since the druRi 21 covers 
more than 180 degrees, the unloading portion of the 
path, indicated by arrows 33\ cross over the loading 
portion of the path, indicated by arrows 33". If de- 
sired, unloading plate 90 can be moved towards guide 
extension 92 prior to the unloading process. 

Reference is now made to Figs. 9 and 10 which 
illustrate alternative embodiments of the present in- 
vention in which the printing plate 26 Is automatically 
loaded and unloaded, respectlveiy into and from the 
plotting position. Figs. 9 and 10 are two examples of 
automated systems; other systenfis utilizing the prin- 
ciples of the present invention are Included within the 
scope of the present invention. 

Elements of the embodiments of Figs. 9 and 10 
which are similar to those of the previous Figs, have 
the same reference numerals. 

In the embodiments of Figs. 9 and 10, the loading 
and unloading is provided via a plurality of rollers 100 
located along the loading and unloading pathe. The 
rollers 100 can be any suitable type of motorized roll- 
er, such as rubber rollers, and are operative to push 
the printing plate 26 into and pull the printing plate 26 
out of the plotting position. 

In the embodiment shown in Fig. 9, the loading 
tray, labeled 104. is much less curved. In fact, at a 
loading end 1 06, the loading tray 1 04 is generally flat 
As in previous embodiments, loading tray 104 seieo- 
tlvely abuts drum 21 and la rotatable about pivot 84. 
During loading, illustrated with dotted lines, tray 104 
abuta drum 21 and the rollers 100 rotate dockwise to 
push the printing plate 26 towards the plotting posi- 
tion. 

After plotting, the rollers 100 rotate counterclock- 
wise to pull the printing plate 26 badcwaids, towards 
an initial position wherein the printing plate 26 lies en- 
tirely on the loading tray 104. At that point, actuator 
88 rotates the loading tray 1 04 to abut a plate removal 
platform 102. The rollers of the loading tray 104 then 
rotate dodcwise to push the printing plate 26 towards 
platform 102. 

In the embodiment shown in Fig. 10, the rollers 
100 always rotate dodcwise, theret^y caueing the 
printing plate 26 aNvays to move forward, as in the 
manual embodiment of Fig. 8. The operatk>n of the 
loading tray 104 ia as described hereinabove with re- 
spect to Fig. 8 and therefore, will not be described fur- 
ther. 

The plotters of the embodinients of Figs. 9 and 1 0 
also indude a system for securing the printing plate 
26 to the inner surface 28 of the drum 21, as deecri- 
bed hereinabove with respect to Figs. 2, 7A and 7B, 
and a registration system such as the one deecribed 
with respect to Rg. 6. 

In addition, the rollers 100 can be utilized as part 
of the system for securing. If there is a stop at the plot- 



ting location and the rdlers 100 continue to rotete sf- 
ter the plate 26 has reached the stop, the rollers 100 
will cause the plate 26 to continue bending until the 
plate 26 is f inmly against the inner surface 28. 
5 It will be appredated by persons skilled in the art 

that the present Invention is not limited to what has 
been particularly shown and described hereinabove. 
Rather the scope of the present invention is defined 
by the daims which follow: 

10 

Clalme 

1 • An Internal drum printing plate plotter for plotting 
15 on a printing plate, the plotter comprieing: 

a partially cylindrical drum, having at least 
180 degrees of curvature and having an internal 
surface; 

a loading tray associated with sakl drum at 
20 one end thereof, 

wherein said loading tray and said Internal 
surface define a smooth path at least for loading 
said prbiting plate into said drum. 

25 2. A plotter according to daim 1 and wherein said 
loading tray is curved. 

3. A plotter according to daim 1 and additionally 
comprising plate guides along edges of said drum 

30 and said toadlng tray for guiding said printing 
plate afong sakJ smooth path. 

4. A plotter according to daim 1 and also comprising 
a loading and unloading system. 

35 

5. A plotter according to daim 4 and wherein said 
loading and unfoading system comprises rollere 
for nwving said printing plate along sakl smooth 
path. 

40 

6. A plotter according to daim 4 and wherein said 
loading and unloading system comprising a pivot 
and an actuator for roteting sakl loading tray from 
a loading poaltton abutting sakl drum to an un- 

48 loading poeitlon away from sakl drum. 

7. A plotter according to daim 1 and also comprising 
a system, operative at least during pfottlng, for 
securing sakl printing plate against an Inner sur- 

50 face of sakl drum. 

8. A plotter according to daim 7 and wherein said 
system for securing is a vacuum system. 

59 9. A plotter according to daim 5 and alao comprising 
a system, operative at leaat during pfotting, for 
securing sakl printing plate against an inner sur- 
face of sakl drum, wherein said system for secur- 
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Ing utilizes said rollers for bending said printing 
plate such that it la secured against said inner 
surface of said drum. 

10. Aplotteraccordtngtodaim 1 and also comprising $ 
a registration system. 

11. A plotter according to claim 10 and wherein said 
registration system comprises a registration stop 
which defines a plotting position of a forward io 
edge of said printing plate and sdge detectors for 
defining a plotting position of a side edge of said 
printing plate. 

1 2. A plotter according to claim 1 0 and wherein said is 
registration system comprises at leaat one 
punch. 

13. An internal drum printing plate plotter having a 
smooth path for a printing plate from an Input Io- 20 
cation to a plotting location to an output location. 

14. A method for entering a printing plate Into an in- 
ternal drum printing plate plotter, the method 
comprising the step 0^ 25 

sliding a printing plate along a smooth path 
from an input location to a plotting location to an 
output location. 

30 
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